Background: Oral antibiotics are commonly administered to mice, and effects seen following these treatments are typically ascribed to the depletion of the intestinal microbiota; however, these effects may also be due to direct effects of the antibiotics on the host. In vitro studies have shown that various antibiotics can suppress many immune functions, but despite the frequent use of antibiotics in the clinic and research, potential microbiota-independent effects of antibiotics in vivo have been understudied.
Here, we use murine norovirus strain CR6 (MNV-CR6) to investigate the effects of an oral antibiotic cocktail on intestinal immune responses. MNV-CR6 forms a persistent infection limited to the murine colon, a site containing high numbers of antibioticsensitive microbes which have been suggested to influence antiviral immunity. Importantly, while MNV-CR6 provokes an antiviral CD8 + T cell response, the magnitude of this response has no observed effect on the course of the infection, allowing us to study the effects of antibiotics on antiviral immunity without significantly influencing the underlying infection. Aims: We aimed to investigate the effects of an oral antibiotic cocktail on antiviral immune responses to MNV-CR6 infection, including whether antibiotic-mediated effects were microbiota-dependent. Methods: Conventional (CNV) and Germ-Free (GF) C57Bl/6J mice were administered a cocktail of ampicillin, gentamicin, metronidazole, neomycin, and vancomycin in drinking water for two weeks prior to oral infection with MNV-CR6. At 11 days post-infection, lymphocytes were isolated from the colon and tetramer stained to identify MNV-specific CD8 + T cells. Viral loads were assessed by qPCR of colon tissue. Results: To determine whether the microbiota is necessary for MNV-CR6 infection, we infected CNV and GF mice with MNV-CR6 and assessed viral loads. GF status did not significantly impact viral load, indicating that the microbiota is dispensable for MNV-CR6 infection. Similarly, we assessed the effect of antibiotics on viral load. In both CNV and GF mice, antibiotic treatment did not significantly impact viral load.
Next, we assessed the effects of antibiotics on the generation of an antiviral CD8 + T cell response to MNV-CR6. CNV and GF mice were treated with an oral antibiotic cocktail prior to infection with MNV-CR6, and lymphocytes were isolated from the colon. While untreated mice generated MNV-specific CD8 + T cells, antibiotics prevented this response. Importantly, this effect was seen in both CNV and GF mice, indicating that the effect of the antibiotic treatment was microbiota-independent. Conclusions: Our results indicate that antibiotic treatment can profoundly suppress antiviral immune responses in a microbiota-independent manner. These results may have implications for the use of antibiotics clinically and in microbiota research.
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